
US006144451A 

United States Patent [19] [11] Patent Number: 6,144,451 
Kawabata [45] Date of Patent: *Nov. 7, 2000 

[54] MULTIPLE POINTS DISTANCE MEASURING 5,093,562 3/1992 Okisu et al. ....................... .. 250/201.8 
APPARATUS 5,121,151 6/1992 Kawabata et al. 354/402 

5,155,347 10/1992 Nishibe ........ .. .. 250/201.8 

[75] Inventor: Takashi Kawabata, Yokohama, Japan 5,241,167 8/1993 Suzuki et al. ...................... .. 250/201.8 
5,381,175 1/1995 Sudo etal.. 

[73] Assignee: Canon Kabushiki Kaisha, Tokyo, 574287420 6/1995 Akashl 6‘ al- - 

Japan FOREIGN PATENT DOCUMENTS 

[*] Notice: This patent issued on a continued pros- 60-15506 1/1985 Japan . 
ecution application ?led under 37 CFR 
1.53(d), and is subject to the tWenty year Primary Examiner_K_ P_ Hangs 
Pawnt term Provisions of 35 U-S-C- Attorney, Agent, or Firm—FitZpatrick, Cella, Harper & 

Scinto 

[21] Appl. No.: 08/845,286 [57] ABSTRACT 

[22] Filed, Apt 21’ 1997 A focusing state detecting or distance measuring apparatus 
or camera WhlCh measures a focusing state or distance of an 

Related US Application Data object for a plurality cffddiffefer? areas infa scene.'The 
apparatus or camera inc u es a 1g t receiver or receiving a 

[63] Continuation of application NO, 08/359,835, Dec 20, 1994’ light beam associated With each area associated in the scene 
abandoned. at a light receiving portion corresponding to each area. Each 

. . . . . light receiving portion has a plurality of elements and 
[30] Forelgn Apphcatlon Prmnty Data provides an output corresponding to the received light. The 
Dec. 22, 1993 [JP] Japan .................................. .. 5-325431 apparatus also includes a processing circuit for performing 

[51] Int. c1.7 ................................................... .. G01B 11/14 Calculatfon and fegulanon. fullcnons' When perfofmmg a 
calculation function, the circuit performs a correlation cal 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. [58] Fleld of Search .............................. .. 356/2, 375, 376; to detect a focusing State or distance for each light receiving 

250/201~8> 201~7> 201~2> 201-4; 354/406_408> portion. When performing a regulation function, the circuit 
402; 396/128> 125; 382/254> 154> 309; sets a range of elements of each light receiving portion 

348/246> 247> 295> 230 Whose outputs are subject to the correlation calculation 
_ When the correlation calculation is to be performed at a 

[56] References Clted particular light receiving portion and the correlation calcu 
U_S_ PATENT DOCUMENTS lation at an other light receiving portion has already been 

_ performed, the circuit sets the range elements of the par 
4253420 2/1981 Lev“? - ticular light receiving portion Whose outputs are subject to 
4’496’832 1/1985 Sakal et a1‘ ' the correlation calculation based on the result of the corre 

gjrlivrigitli' lation calculation for the other light receiving portion. 
4,792,668 12/1988 Akashi et al. ..................... .. 250/2012 
4,858,013 8/1989 Matsuda . 13 Claims, 6 Drawing Sheets 

| CORRELATION CALCULATION UNIT | 
COMPUTER 

6 

L 2 1 2 2 2 2 _ 1 A _ _ _ _ _ _ __ 

I FOCUS CALCULATION APPARATUS ] E 

V 7 
[ FOCUS DRIVING APPARATUS [” 



U.S. Patent Nov. 7,2000 Sheet 1 0f6 6,144,451 

' 3 ' 4 

__ K55 _ /’__\</ 

[J1 [V2 
PHOTO-TAKING PHOTO-TAKING 
MEANS MEANS 

CORRELATION CALCULATION UNIT 

FOCUS CALCULATION APPARATUS 

FOCUS DRIVING APPARATUS 



U.S. Patent Nov. 7, 2000 Sheet 2 0f 6 6,144,451 

‘ l 1 ‘ 

SET RANGE OF 
SET THE NEAR DECISION VALUE 

N16 

V ‘R 

CORRELATION EXAMINATION 
N12 

SET DECISION VALUE 

NO " N17 
N15 S=S+1 

RESERVATION 
S—'N 18 

V S=S+1 NO 

20 
YES T0 

FLOW CHART 
OF FIG. 3 



U.S. Patent Nov. 7,2000 Sheet 3 0f6 6,144,451 

F/G. 3 

SELECT A LARGE NUMBER AMONG 
S NUMBER STORED IN MEMORY N 
AND CANCEL THE SELECTED 
S NUMBER FROM THE MEMORY N 

NEIGHBOR TO 
RIGHT DECISION 

V f" V = SET THE RANGE SET RANGE OF 

NEAR DECISION VALUE 

‘7 V CORRELATION EXAMINATION N 

23 
[\I 

SET DECISION VALUE 

A 
SEARCH ALL 

THE REGION IS 

FINIQSHED 
NO 

_—1 #25 
SET AN AVERAGE VALUE 
OF AN AVERAGE VALUE 



U.S. Patent Nov. 7,2000 Sheet 4 0f6 6,144,451 

5 FIG. 
3 3 

35A 

30B 

35 
35B 

36 

32 

31 





U.S. Patent Nov. 7,2000 Sheet 6 0f6 6,144,451 

( A 

37a I k 1 
1 SA SB N 

A 

37b 1 kl 
\ 1 Sc SDN 

r3’7a--7 , Q 
1 SA SB N 
|<————’| 

SA-x Sa+x 

310-1 I 5| 
1 Sc s'n N 

'.‘——". 



6,144,451 
1 

MULTIPLE POINTS DISTANCE MEASURING 
APPARATUS 

This application is a continuation of Application Ser. No. 
08/359,835 ?led Dec. 20, 1994, noW abandoned. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a multiple points distance 

measuring or focusing state detecting apparatus of a camera 
using an area sensor, etc. 

2. Related Background Art 
Conventionally, there have been cameras Which measure 

distances to 3—5 discrete points. Also, there have been video 
cameras or the like Which use a Wide distance-measuring 
area sensor to measure a distance for feature points therein. 
Furthermore, there have been robots or the like Which use a 
multiple points distance measuring apparatus for environ 
mental recognition. 

According to the conventional devices, since a distance 
has been measured for multiple discrete points, a distance 
has been measured in detail for each point, and then distance 
measurement values have been rounded and selected by 
information processing. 

Also, in environmental recognition, a detailed measure 
ment has been needed for points of different distances 
because these points are taken as feature points representing 
an obstruction or a body of a dissimilar material (gloss) and 
hence cannot be ignored. 

Multiple points distance measurement, therefore, has had 
a draWback of requiring a longer calculation time derived 
from multiple points. 

SUMMARY OF THE INVENTION 

One aspect of the application is to provide a multiple 
points distance measuring or focusing state detecting appa 
ratus Which, in executing multiple points distance measure 
ment or focusing state detection, regulates the output range 
of a sensor to be used in focusing state detecting calculation 
for a neighboring point of distance measurement When a 
distance measurement value has been obtained for a certain 
point of distance measurement (i.e. the output range of a 
sensor corresponding to the obtained distance measurement 
value is used). 

Another aspect of the application is to provide a multiple 
points distance measuring or focusing state detecting appa 
ratus Which, When a point Which cannot be distance mea 
sured is involved in multiple points distance measurement or 
focusing state detection, speci?es a distance measurement 
value for the disabled point in consideration of the results of 
distance measurement obtained for other points of distance 
measurement. 

Other objects of the present invention Will be more 
apparent from an embodiment Which Will be described 
beloW With refererce to draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an overall block diagram illustrating an embodi 
ment of the present invention; 

FIG. 2 is a How chart illustrating operations of the 
embodiment; 

FIG. 3 is a How chart illustrating operations of the 
embodiment together With FIG. 2; 

FIG. 4 is a vieW illustrating the construction of an 
embodiment of a sensor used in the present invention; 
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2 
FIG. 5 is a vieW illustrating the construction of an 

exempli?ed focusing state detecting optical system of the 
present invention; 

FIGS. 6A and 6B are vieWs illustrating light receiving 
areas for an image on the sensor of FIG. 5; and 

FIGS. 7A and 7B are vieWs illustrating the state of 
receiving light of an image at the light receiving areas of 
FIGS. 6A and 6B. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

An embodiment of the present invention is shoWn in FIG. 
1. Lenses 3, 4 are used to form an image of a ?eld on 
photoelectric conversion elements of photo-taking means 1, 
2. Thus, photo-taking signals of tWo planes are obtained. 
A correlation calculation is executed on each of the 

photo-taking signals of tWo planes having parallax at a 
correlation calculation unit 5, thereby obtaining each dis 
tance from the relation of correspondence of each pixel of a 
subject. 
Afocus calculation apparatus 6 calculates a focus position 

required for taking a photo from the obtained distances. 
Then, a focus driving apparatus 7 drives a photo-taking lens 
to a position required for taking a photo. 

In the correlation calculation unit 5, for example, to obtain 
a distance for one pixel, it is necessary to obtain the relation 
of correspondence to a picture having parallax for about 10 
surrounding pixels. Hence, according to a conventional 
practice, When calculation covers a total of 10 pixels of 
dislocation, both forWard and backWard, 10><10 times of 
calculations are involved. Accordingly, in the case of a 
10><10 screen, 10,000 calculations are needed. 
A tWo-dimensional area sensor disclosed, for example, in 

US. Ser. No. 936,010 is used as the photo-taking means 1, 
2. 

FIG. 4 shoWs the area sensor disclosed in US. Ser. No. 
936,010. In FIG. 4, reference numeral 30 denotes an area 
sensor. 30A and 30B denote light receiving areas corre 
sponding to the photo-taking means 1 and 2. 

In an optical system of FIG. 1, the light of an image is 
received at light receiving areas 1 (30A) and 2 (30B) through 
the lenses 3, 4. FIG. 5 shoWs an example of receiving the 
light of an image through a single photo-taking optical 
system. In FIG. 5, reference numeral 31 denotes a visual 
?eld mask, Which is located near an expected image forming 
plane of a photo-taking lens (not shoWn). An area limited by 
a single Wide aperture 32 is a range alloWing focus to be 
detected. 33 denotes a secondary image forming lens, Which 
is preceded by a stop plate 35. Each stop slit 35A, 35B 
regulates an incident beam on each erect lens of the sec 
ondary image forming lens. The stop plate 35 is located such 
that an image is formed substantially at the position of an 
exit pupil of the photo-taking lens by a poWer of a ?eld lens 
36. 

The secondary image forming lens 33 comprising a pair 
of erect lenses re-forms an image of a subject determined by 
the aperture 32 on a pair of light receiving areas 30A and 
30B of the area sensor 30. Image-of-subject signals on tWo 
light receiving areas 30A and 30B of the area sensor 30 are 
read out as electrical signals and undergo focusing state 
detecting calculation in a processing apparatus. 

FIGS. 6A and 6B shoW a photo-taking screen 40 and areas 
on the area sensor 30 corresponding to those thereon. FIGS. 
6A and 6B shoW three pairs of areas (31a, 31b), (31c, 31th 
and (31e, 31]‘) on the area sensor 30 corresponding to areas 
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40a, 40b and 40c, respectively, on the photo-taking screen 
40. An image at the screen area 40a is light received at 
sensor areas 31a and 31b, an image at 40b is light received 
at 31c and 31d, and an image at 40c is light received at 31c 
and 31f. FIGS. 6A and 6B give an example of three screen 
areas, but the screen may have more than three areas. In such 
a case of multiple screen areas, an image is light received at 
corresponding areas on the sensor. 

FIGS. 7A and 7B illustrate a calculation range of the 
correlation calculation unit 5. FIG. 7A shoWs a range of 
pixels in sensor areas 31a and 31b. In both sensor areas 31a 
and 31b, pixels range from 1 to N. The correlation calcula 
tion unit 5 determines at What position in the pixel range 
image Alight is received at areas 31a and 31b, by executing 
correlation calculation While shifting each pixel output of 
areas 31a and 31b pixel by pixel. Since the correlation 
calculation itself is Well knoWn, a further description thereof 
is omitted. In this case, it is unknoWn at What position in the 
pixel range the image is light received. Hence, the correla 
tion calculation is executed over all the 1-N pixel range. 
According to a conventional practice, the correlaion calcu 
lated has been executed over all the pixel range for each 
sensor area corresponding to each of a plurality of different 
distance measuring (focusing state detecting) areas on a 
screen. As a result, a processing time of calculation has been 
longer. 

The present invention pays attention to the fact that there 
exist conditions determined by an object of taking a photo. 
That is, in a photo scene, points at relatively continuous 
distances are involved in many cases, a point at a unique 
distance is rarely taken as a subject, and a scattered distant 
landscape itself like “landscape in vieW through a small 
WindoW” is rarely taken as a main subject. Taking these 
conditions into consideration and assuming that a so-called 
continuous picture is formed by an area sensor, the present 
invention simpli?es the correlation calculation, thereby 
making the correlation calculation easily applicable to cal 
culations even for multiple points distance measurement 
involving further pixels. 

In the above example, by referencing a neighboring 
distance measurement value, the volume of correlation cal 
culation can be reduced by more than half, and thus a 
processing time can be reduced greatly. Speci?cally 
speaking, suppose. that as a result of executing the correla 
tion calculation over all the range of pixels of areas 31a and 
31b at the correlation calculation unit 5, it has been found 
that image A has been light received in a range of pixels 
SA—SB and SC— D at areas 31a and 31b on the sensor 
corresponding to a certain area on the screen, as shoWn in 
FIG. 7A. At areas on the sensor corresponding to a screen 

area Which neighbors this certain screen area, for example, 
at 31a_1 and 31b_2 (FIG. 6B), it is highly probable that image 
B is light received at a position near the above light received 
position at areas 31a and 31b, as shoWn in FIG. 7B. Hence, 
at areas 31a_1 and 31b_1 Which neighbor areas 31a and 31b, 
the correlation calculation is not executed over all the range 
of pixels, but only executed on an output in a pixel range of 
S A_X—SB+X and SC_X—SD+X Which take S A—SB and SC—SD 
(image positions obtained at 31a and 31b) as a center, 
respectively. As a result, as compared With the case Where 
the correlation calculation is executed on all range of pixels 
for all areas, the correlation calculation time can be reduced. 

FIG. 2 is a How chart illustrating the calculation process 
ing Which the correlation calculation unit 5 executes for each 
area. The correlation calculation unit 5 and the focus cal 
culation apparatus 6 comprise a microcomputer and execute 
processing according to the How chart of FIG. 2. Operations 
Will noW be described With reference to the How chart of 
FIG. 2. 
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4 
At step 10 in FIG. 2, S=1 is set. S is a ?ag to specify an 

area to be distance measured (focusing state detected) on a 
screen. When S=1, a leftmost area on the screen is speci?ed. 
As an S number increases, an area to be speci?ed is shift 
right in sequence. At step 11, the range of pixels at an area 
on a sensor corresponding to the leftmost area speci?ed by 
S=1, i.e. pixels 1-N in FIG. 7A are set. At step 12, the 
correlation calculation is executed over the entire range of 
pixels. The light received position of an image at an area is 
obtained from a position of a pixel portion Which shoWs a 
highest correlation value in the results of the correlation 
calculation. In the case of FIG. 7A, a highest correlation 
value is obtained When the correlation calculation is 
executed on an output from pixel portions S A— D and 
SC—SN. Hence, it is determined that the light received 
position of an image is SA—SD and SC—SD. At step 13, it is 
determined from a signal coming from pixels at the above 
area Whether to decide a correlation value indicative, for 
example, of Whether focusing state detection is disabled due 
to a loW contrast or the like, or it is determined Whether a 
correlation value is loWer than a predetermined value. If 
focusing state detection is disabled or if a correlation value 
is loWer than a predetermined value, processing goes to step 
15. If it is determined at step 13 to decide a correlation value, 
processing goes to step 14. At step 14, a focusing state or a 
distance measurement value is obtained based on a light 
received position obtained at step 12, thereby making the 
result of distance measurement (focusing state detection) for 
an area concerned. At step 17, S=S+1 is performed to specify 
a neighbor area to the right for distance measurement or 
focusing state detection. At step 18, Whether S=A is deter 
mined. If S=A, it is determined that the correlation calcu 
lation has been completed for a rightmost area Which is 
speci?ed for distance measurement or focusing state detec 
tion. If S=A is not the case, processing goes to step 16. At 
step 16, an expanded pixel range formed by adding pixel 
range to the head and end of a pixel range associated With 
an image position Which has been decided at step 14, is taken 
as a pixel range subjected to the correlation calculation for 
an area concerned. The correlation calculation is executed 
on a pixel output in this expanded range. In the aforemen 
tioned case, a decided image position for a neighbor area to 
the left has been S A—SB and SC—SD. Hence, for a current 
area, pixel ranges S A_X—S B+X and SC_X—SB+X are subjected 
to processing. Subsequently, shifting to a right-hand area in 
sequence, the above processing is repeatedly executed. 
During executing the above processing, if it is determined at 
step 13 that a correlation value is loW, data S indicative of 
the area is input to memory N, and When the correlation 
calculation is to be executed on a neighbor area at right, step 
11 is executed via steps 19 and 20 for calculation over the 
entire pixel range. 
As described above, according to the embodiment of the 

present invention, When information about a neighbor point 
is available, processing folloWs a How starting from step 16 
in FIG. 2. That is, at step 16, information about dislocation 
of a neighbor point (image position) is expanded in both 
directions to limit a range for correlation examination to an 
expanded range. In the above-mentioned scene of taking a 
photo, distance measurement (focusing state detection) is 
completed With the limited range in many cases, and pro 
cessing goes to step 14 Where a decision value is to be set. 
Of course, there is a case Where a distant subject (portion) 

is involved. In such a case, distance measurement (focus 
detection) for the point is reserved as at step 15. 

This is intended to handle a case Where it depends on the 
order of pixels for dislocation search (correlation 



6,144,451 
5 

calculation), but a distant point is similar in distance mea 
surement value to a pixel in an uncalculated portion. For 
example, When a left-hand subject is at a middle distance 
and a right-hand subject is at a far distance and also When 
correlation is calculated for pixels Which have been scanned 
in sequence from upper left, a distance measurement value 
Will change at the middle of every line (i.e. at a position 
equivalent to the boundary of the distance). As a result, an 
advantage of limiting a range of calculation becomes less 
effective. 

In such a case, according to the embodiment, a range of 
distance measuring calculation is limited to a middle dis 
tance for the left-hand subject at a middle distance, and then 
a range of distance measuring calculation is limited to a far 
distance for a remaining reserved portion. Thus, the advan 
tage of limiting a range of calculation is fully utiliZed. 

This Will be described in the How of processing of FIG. 
3. After scanning from a left-hand area has all been com 

pleted in FIG. 2, scanning (correlation calculation) from a 
right-hand area is executed along the How of FIG. 3 for those 
points Which have been reserved at step 15. For the reserved 
points Which have been input to a memory at step 15, 
scanning starts from a rightmost area and proceeds in 
sequence to a left-hand area. Hence, if a neighboring area at 
the right of a speci?ed reserved point is not decided, 
correlation is examined at step 22 for the entire range of 
distance as at step 21. Then, When a distance measurement 
value is decided, the decided distance measurement value 
(detected focus value) is set at step 23. 
When it is determined at step 27 that a distance measure 

ment value is not decided due to a loW correlation value in 
processing at step 22 and also When a pixel range has been 
searched for an area concerned, an average value of those 
detected focus values (distance measurement values) Which 
have been decided for neighboring areas of the area con 
cerned is set as a detected focus value (distance measure 
ment value) for the area concerned at step 25. 

This practice is based on an idea different from the one of 
executing an accurate distance measurement. That is, this 
practice is based on an idea that When a distance measure 
ment value is far from the rest or undecided for an isolated 
pixel, a photo focused as a Whole is preferable to a photo 
focused on such an isolated point. Thus, When a distance 
measurement value is undecided for an isolated point, a 
neighboring distance measurement value is used for the 
isolated point. 

Also, When a distance measurement value is decided for 
a neighbor area at the right of a speci?ed area (knoWn 
neighbor point), a distance range near (similar to) the 
decided distance measurement value is set for limitation to 
the range as at step 16 of FIG. 2 (an expanded pixel range 
With respect to a decided image position for the right-hand 
area is set). Then, correlation is examined (calculated) at 
step 22. If a detected focus value (distance measurement 
value) is decided, the decision value is set at step 23. If 
undecided, it is highly likely that the range of search is 
inadequate. Accordingly, branching at step 24 is so made 
that correlation is re-examined (re-calculated) for the speci 
?ed area over all range (step 21). 
As described above, by trying “simpli?ed calculation 

utiliZing similarity” from a different direction for a reserved 
portion of FIG. 2, calculation can be simpli?ed even When 
a plurality of similar distances are involved. 
What is claimed is: 
1. A focusing state detecting or distance measuring appa 

ratus Which measures a focusing state or a distance of an 
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6 
object for a plurality of different areas in a scene, said 
apparatus comprising: 

light receiving means having a plurality of light receiving 
portions, each light receiving portion corresponding to 
a respective one of the plurality of different areas in the 
scene and receiving a light beam associated With that 
area, each light receiving portion having a plurality of 
elements and providing an output corresponding to the 
received light; and 

a processing circuit for performing calculation and regu 
lation functions, said processing circuit, When perform 
ing the calculation function, obtaining a focusing state 
or a distance associated With each of the plurality of 
different areas by a calculation on an output of each 
respectively corresponding light receiving portion, and, 
When performing the regulation function, setting a 
range of elements of each light receiving portion Whose 
outputs are subject to the calculation of the calculation 
function, 

Wherein, When the calculation is to be performed at a 
certain light receiving portion and the calculation at 
another light receiving portion has already been 
performed, said processing circuit sets the range of 
elements of the certain light receiving portion Whose 
outputs are subject to the calculation based on the result 
of the calculation for the another light receiving por 
tion. 

2. An apparatus according to claim 1, Wherein the another 
light receiving portion is a portion Which neighbors the 
certain light receiving portion. 

3. A focusing state detecting or distance measuring appa 
ratus Which measures a focusing state or a distance of an 

object for a plurality of different areas in a scene, said 
apparatus comprising: 

light receiving means having a plurality of light receiving 
portions, each light receiving portion corresponding to 
a respective one of the plurality of different areas in the 
scene and receiving a light beam associated With that 
area, each light receiving portion comprising a ?rst 
light receiving part and a second light receiving part, 
each of said ?rst and second light receiving parts 
comprising a plurality of pixels; and 

a processing circuit for performing calculation and regu 
lation functions, 

said processing circuit, When performing the calculation 
function, performing a correlation calculation betWeen 
a plurality of pixel outputs output from the pixels of the 
?rst light receiving part and a plurality of pixel outputs 
output from the pixels of the second light receiving 
part, for each light receiving portion and obtaining a 
focusing state or distance associated With each of the 
plurality of different areas respectively by the correla 
tion calculation for each respectively corresponding 
light receiving portion, and 

said processing circuit, When performing the regulation 
function, setting a range of pixels of each light receiv 
ing portion Whose outputs are subject to the correlation 
calculation of the calculation function, 

Wherein, When the correlation calculation is to be per 
formed at a certain light receiving portion and the 
correlation calculation at another light receiving por 
tion has already been performed, said processing circuit 
sets the range of pixels of the certain light receiving 
portion Whose outputs are subject to the correlation 
calculation, based on the result of the correlation cal 
culation for the another light receiving portion. 
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4. An apparatus according to claim 3, wherein the another 
light receiving portion is a portion Which neighbors the 
certain light receiving portion. 

5. A focusing state detecting or distance measuring appa 
ratus Which measures a focusing state or a distance of an 
object for a plurality of different areas in a scene, said 
apparatus comprising: 

light receiving means having a plurality of light receiving 
portions, each light receiving portion corresponding to 
a respective one of the plurality of different areas in the 
scene and receiving a light beam associated With that 
area, each light receiving portion comprising a plurality 
of pixels Which provide outputs corresponding to the 
received light; and 

a processing circuit for performing a calculation process 
ing operation on the plurality of pixel outputs output 
from the pixels of each light receiving portion, for 
obtaining a focusing state or a distance associated With 
each of the plurality of different areas by the calculation 
for each respectively corresponding light receiving 
portion and for determining a focusing state or distance 
associated With a light receiving portion Whose output 
is insufficient for the calculation processing operation, 
based on a focusing state or distance obtained for a light 
receiving portion neighboring the insuf?cient light 
receiving portion. 

6. An apparatus according to claim 5, Wherein said 
processing circuit obtains an average value of a focusing 
state or distance value from a plurality of light receiving 
portions neighboring the insuf?cient light receiving portion. 

7. A focusing state detecting or distance measuring appa 
ratus Which measures a focusing state or a distance of an 

object for a plurality of different areas in a scene, said 
apparatus comprising: 

light receiving means having a plurality of light receiving 
portions, each light receiving portion corresponding to 
a respective one of the plurality of different areas in the 
scene and receiving a light beam associated With that 
area, each light receiving portion comprising a plurality 
of pixels providing outputs corresponding to the 
received light; and 

a processing circuit for performing a calculation process 
ing operation on the plurality of pixel outputs output 
from the pixels of each light receiving portion, for 
obtaining a focusing state or distance associated With 
each of the plurality of different areas by the calculation 
for each respectively corresponding light receiving 
portion and for determining a focusing state or distance 
associated With a light receiving portion Whose output 
is insufficient for the calculation processing operation, 
based on a focusing state or a distance obtained for a 

light receiving portion different from the insuf?cient 
light receiving portion. 

8. Apparatus according to claim 7, Wherein said different 
light receiving portion is disposed in proximity to said 
insuf?cient light receiving portion. 

9. A camera having a focusing state detecting or distance 
measuring apparatus Which measures a focusing state or a 
distance of an object from the camera for a plurality of 
different areas in a scene, said apparatus comprising: 

light receiving means having a plurality of light receiving 
portions, each light receiving portion corresponding to 
a respective one of the plurality of different areas in the 
scene and receiving a light beam associated With that 
area, each light receiving portion having a plurality of 
elements and providing an output corresponding to the 
received light; and 
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8 
a processing circuit for performing calculation and regu 

lation functions, said processing circuit, When perform 
ing the calculation function, obtaining a focusing state 
or a distance associated With each of the plurality of 
different areas by a calculation on the output of each 
respectively corresponding light receiving portion, and 
When performing the regulation function, setting a 
range of elements of each light receiving portion Whose 
outputs are subject to the calculation of the calculation 
function, 

Wherein, When the calculation is to be performed at a 
certain light receiving portion and the calculation at 
another light receiving portion has already been 
performed, said processing circuit sets the range of 
elements of the certain light receiving portion Whose 
outputs are subject to the calculation based on the result 
of the calculation for the another light receiving por 
tion. 

10. Acamera having a focusing state detecting or distance 
measuring apparatus Which measures a focusing state or a 
distance of an object from the camera for a plurality of 
different areas in a scene, said apparatus comprising: 

light receiving means having a plurality of light receiving 
portions, each light receiving portion corresponding to 
a respective one of the plurality of different areas in the 
scene and receiving a light beam associated With that 
area, each light receiving portion comprising a plurality 
of pixels providing outputs corresponding to the 
received light; and 

a processing circuit for performing a calculation process 
ing operation on a plurality of pixel outputs output from 
the pixels of each light receiving portion, for obtaining 
a focusing state or a distance associated With each of 
the plurality of different areas by the calculation for 
each respectively corresponding light receiving 
portion, and for determining a focusing state or dis 
tance for a light receiving portion Whose outputs are 
insufficient for the calculation processing operation, 
based on a focusing state or a distance obtained for a 

light receiving portion different from the insuf?cient 
light receiving portion. 

11. A focusing state detecting or distance measuring 
apparatus Which measures a focusing state or a distance of 
an object for a plurality of different areas in a scene, said 
apparatus comprising: 

light receiving means having a plurality of light receiving 
portions, each receiving portion corresponding to a 
respective one of the plurality of different areas in the 
scene and receiving a light beam associated With that 
area, each light receiving portion comprising a plurality 
of pixels providing outputs corresponding to the 
received light; and 

a processing circuit for performing a calculation process 
ing operation on the plurality of pixel outputs output 
from the pixels of each light receiving portion, for 
obtaining a focusing state or distance associated With 
each of the plurality of different areas by the calculation 
for each respectively corresponding light receiving 
portion and for determining a focusing state or distance 
associated With a light receiving portion Which is in a 
state in Which detection of an appropriate focusing state 
or distance by the calculation processing operation is 
disabled, based on a focusing state or distance obtained 
for a light receiving portion different from the light 
receiving portion Which is in the state in Which detec 
tion of an appropriate focusing state or distance by the 
calculation processing operation is disabled. 
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12. A focusing state detecting or distance measuring 
apparatus Which measures a focusing state or a distance of 
an object for a plurality of different areas in a scene, said 
apparatus comprising: 

light receiving means having a plurality of light receiving 
portions, each receiving portion corresponding to a 
respective one of the plurality of different areas in the 
scene and receiving a light beam associated With that 
area, each light receiving portion comprising a plurality 
of piXels providing outputs corresponding to the 
received light; and 

a processing circuit for performing a calculation process 
ing operation on the plurality of piXel outputs output 
from the piXels of each light receiving portion, for 
obtaining a focusing state or distance associated With 

10 

10 
each of the plurality of different areas by the calculation 
for each respectively corresponding light receiving 
portion and for determining a focusing state or distance 
associated With a light receiving portion Which is in a 
state in Which a focusing state or distance is not decided 
by the calculation processing operation, based on a 
focusing state or distance obtained for a light receiving 
portion different from the light receiving portion Which 
is in the state in Which a focusing state or distance is not 
decided by the calculation processing operation. 

13. An apparatus according to claim 12, Wherein the 
focusing state or distance is not decided due to a correlation 
value being less than a predetermined value. 

* * * * * 
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